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Table 14.1:

Additive quantum numbers of the quarks.

k

Property \Quar d u s ¢ b t
- i _1 2 1 2 _1 2

Q - electric charge 3 +3 3 +3 3 +3
—j i 1 1

| — isospin 2 > 0 0 0 0

Iz ~ isospin z-component —% +% 0 0 0 0

S — strangeness 0 0 -1 0 0 0

C - charm 0 0 0 +1 0 0

~

B — bottomness 0 0 0 0 -1 0

T - topness 0 0 0 0 0 +1

~ i
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Strange Particles, ’

Figure 3.6 A bubble chamber picture of the associated production reaction w7~ +p— K°+ A.
The incoming pion is indicated by the arrow, and the unseen neutrals are detected by their decays
K° — s+ 4+~ and A — p+ n~. This picture was taken in the 10 in (25 cm) bubble chamber at
the Lawrence Berkeley National Laboratory. (Lawrence Berkeley National Laboratory photo,
with permission.)
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Charm at BNL

M Brovlchaven AGS, w 1974
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FIG. 2, Mass spectrum showing the existence of J,
Results from two spectrometer settings are plotted
showing that the peak is independent of spectrometer

currents, The run at reduced current was taken two
months later than the normal run,
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Charm at SLAC

OprhAR at SLAC
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number of events (arbitrary units)

Beauty/Bottom Quark
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The Top Quark

Top quark discovered at Fermilab in 1995.

Many of us were actively involved in the
discovery!

Presently, Tevatron is the only source of l1:lc)>p
quarks! Jet K )g

At the Tevatron, it is pre-dominantly @ _.
pair-produced via strong interactions

** qqbar > ttbar (90%)
s gg—>ttbar (10%)

antiproton beam

Each top decays to a W boson and a St :
b-quark nearly 100% of the time. J gg @
Top quark is extremely heavy "N175 0 g )
times the proton) and it is extremely short=" ¢lcwon % Jec2 b
lived! Lifetime ~ 1025 sec!!!!
+ 4+ -+ :
e U tuc Jet jet

W+ iy
v,v,v,ds

Pushpa Bhat



Top Quark Mass

tt Event
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R In Light-Flavor, Charm, and Beauty Threshold Regions
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Are there more
generations?

Annihilation Cross Section Near T z
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Combined data from e+e- collider experiments at LEP. Cross section
Of e+e- annihilation into hadrons as a function of CM energy around
the Z mass. Curves show predictions for 2, 3 and 4 species of light
neutrinos (m<45 GeV). The asymmetry is due to initial state radiation.
The data is in excellent agreement with 3 light neutrinos!

From LEP EW Group combination.
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